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The invention concerns a disposable diaper that may be put on /V 
as pants according to the preamble of Claim 1, as well as a method and 
device for producing this disposable diaper. 

A disposable diaper with elastic parts -located in the leg section 
is known from German registered utility patent 83 06 466.4, in the 
case of which the elastic parts in each case consist of at least three 
elastic-stretchable threads arranged essentially beside one another. 
All of the threads have the same elongation strength. 

Since the plurality of the threads produces a wider elastic area, 
this causes a wide elastic area to lie on the skin of the child and 
surround the leg on the thigh. 

EP-A-01 21 178 disclosed a method for producing a pants diaper 
with several elastic bands, that are provided with different tensions 
in their longitudinal direction. In this case the tension of the 
individual elastic threads is changed periodically in such a way that 
the tension of the threads has a maximum value in the walking area and 
a minimum value in the waist area. The tension of the individual 
threads lying parallel to one another is the same. No provision is 
made for changing the tension of the bands with respect to the 
adjacent bands. 

The same obtains in the case of the pants diaper according to EP- 
A-01 15 286. Here, as in the case of the initially mentioned utility 
patent G 83 06 466.4, a group of elastic bands, that in each case have 
the same expansion strength, is provided on each side of the absorbent 
piece. They are separated from a wider band into individual rubber 

'Numbers in the margin indicate pagination in the foreign text. 



threads by means of a separating device. Linear pressure points on 
the upper thigh of the child are to be avoided by the use of several 
parallel rubber threads with the same elastic strength. 

The application of elastic bands within the longitudinal edge 
areas of disposable diapers also is described in EP-A-00 27 303. In 
order to obtain a gathering of the diaper, the stretched parts of the 
rubber threads are in the waist area and in the leg area. Even this 
publication discloses only a periodic change in the pre-stressing of 
the individual bands in the longitudinal direction. 

The object of the invention is to create a disposable diaper to 
be put on as pants, that makes it possible to be worn comfortably with 
body-fitting closure of the pants diaper in the thigh and/or waist 
areas without exerting pressure points and which ensures a good 
sealing, the diaper having a desired sack formation in the leg area. 
In addition, the pants diaper should be easy to make on a commercial 
scale . 

This object is achieved according to the invention in that in 
each case at least one of the elastic bands belonging to a group has a 
different prestressing as compared with the other prestress, the 
elastic band adjacent to the absorbent piece having the greatest 
prestressing as compared with the bands belonging to the same group. 
A group is to be understood as those bands that in each case extend 
between and in the longitudinal direction of the edge areas of the 
absorbent piece and between the diaper coverings (laundry protection 
film and bonded fabric) . 
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In this way, it is possible to have the diaper pants drawn 
together in the position in use in the desired way so that a bag 
formation arises. If the distance between the absorbent piece and the 
elastic band adjacent to the latter corresponds at least to the 
thickness of the absorbent piece in tin edge area, the more greatly 
stretched elastic band on the absorbent piece is located during use so 
that it is not detectable during wearing. The less stretched elastic 
bands are located outside and form a comfortable leg closure without 
exerting pressure points. 

An advantageous method for producing a disposable diaper 
according to the invention is the subject of Claim 6. 

As simple device for performing the method is the subject of 
Claims 7 to 9 . 

The drawing shows an embodiment of the invention, Here: 
Fig. 1 shows a partially broken open representation of a 
disposable diaper laid flat; 

Fig. 2 shows a partial section along the line 2-2 of Fig. 1; 
Fig. 3 shows a detail according to Fig.. 2 in the condition in 

use; 

Fig. 4 shows a schematic representation of the device for 
applying elastic bands having the different prestresses to the 
disposable diaper. 

The underside of the disposable diaper shown in Fig. 1 is 
provided with a laundry protection film 10, that preferably consists 
of polyethylene. For example, it forms an essentially rectangular 
section, that in each case has a leg section 16, respectively 18 in 
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the middle area of its two longitudinal edges 12; 14. The two film 
sections 20; 22, respectively 24; 26 lying on the side of these leg 
sections 16; 18 enclose the body in the area of its waist when the 
diaper is worn. 

The number 28 indicates an absorbent piece as a whole, that 
approximately corresponds to the contours of the film section in the 
smaller dimensions. For example, this consists of a cellulose fiber 
mixture. In the leg area, the absorbent piece 28 may also be provided 
with a thick, more liquid-absorbing reinforcement, that is essentially 
rectangular and preferably ends in the leg area with a slight 
separation from the edge parts of the absorbent parts and is 
homogeneous with the absorbent material. 

As is evident from Fig. 1, each longitudinal edge part in the 
area of the leg sections 16 and 18 is associated as a whole with a 
group of thread-like, elastic bands 34, designated as 30, respectively 
32, that extend parallel to the longitudinal direction of the 
disposable diaper, are laterally separated from each other, and are 
glued to the inside of the laundry protection film 10, for example by 
gluing. The number 36 designates a bonded fabric covering 36 covering 
the laundry protection film 10 on the inside as well as the absorbent 
piece 28, which also includes the bands 34 between each other and the 
laundry protection film 10. 

Already known closing strips 38, with which the film sections may 
be connected with one another with the correspondingly associated film 
sections 22, respectively 26, are fastened to the film sections 20 and 
24 of the laundry protection film 10 when the diaper is worn. 
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As Fig. 1 shows, a further group 40, respectively 42, of thread- 
like elastic bands 44, that also are glued to the inside of the 12 
laundry protection film 10, is associated with each transverse side of 
the absorbent piece 28. 

The bands 34, respectively 44 of the band groups 30; 32; 40; 42 
serve for making the disposable diaper elastically flexible in the 
thigh and waist area when it is worn on the body. 

In this connection, it is to be noted that at least the 
arrangement of the bands 44 in the waist area is not mandatory and in 
a given case it is also conceivable to provide only one of the two 
band groups 40, respectively 42. 

Of the bands 34, respectively 44, of the individual band group 
30; 32; 40; 42 in each case at least one band is more greatly pre- 
stressed than the other bands belonging to the same group. In the 
present case, the two band groups 30; 32 in each case preferably have 
four individual elastic bands 34, of which the two bands 34a and 34b 
lying next to the absorbent piece 28 have a greater pre-stressing than 
the two remaining bands 34c and 34d. Also, the elastic band 44a lying 
next to the absorbent piece has a greater pre-stressing that the two 
other bands bbb and 44c. 

As Fig. 2 shows, in a preferred way the distance a= between the 
absorbent piece 28 and the elastic band 34a of the two band groups 30; 
32 adjacent to the absorbent piece is made at least corresponding to 
the thickness d of the absorbent piece 28 in the edge area thereof. 
As Fig. 2 shows, the distance a' even is chosen to be somewhat larger, 
while the distance a of the band 34a to the adjacent band 34b only 
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corresponds to a fraction of the distance a' . These two bands 34a and 
34b preferably have the same pre-stressing which is greater than that 
of the bands 34c and 34d. A distance b, which preferably is greater 
than the distance a, is chosen between this pair of bands and band 
34b. The choice of these distances a' , a, b and differently great 
pre-stressing of the two band pairs, as Fig. 3 shows, causes the 
effect that the edge piece of the laundry protection film 10 receiving 
the two band pairs borders the bonded fabric covering 36 and the 
longitudinal edge area of the absorbent piece 28 inwardly because of 
the internal bands 34a and 34b. This causes a desired bag formation 
on the one hand and an comfortable clinging of the side flaps of the 
disposable diaper. 

Fig. 3 also makes clear that because of the increased pre- 
stressing of the bands 34a and 34b, the latter rest on the absorbent 
piece 28 and thus to not tighten on the body, respectively thighs, in 
an uncomfortable way. The construction according to the invention 
thus causes the two outer bands 34c and 34d to lie against the body 
relatively softly and thus do not exert an uncomfortable pressure. 

Fig. 4 shows a part of a device by means of which in each case a 
group 30, respectively 32 of the elastic bands 34 may be easily 
mounted on the laundry protection film 10 with different pre- 
stressing . 

For this the individual bands 34 first are wound onto band coils 
46; 48; 50 and 52 and then unwound again by the device in pairs with 
different circumferential speed. In the present case, this is 
achieved in a simple way by winding all band coils 46; 48; 50 and 52 

7 



to the same diameter, but unwound again with different circumferential 
speed. This is accomplished in a technically simple way by providing 
an unwinding device 54, that has a drive shaft 56 with sections 56a 
and 56b of different diameter. Spools 46; 48 of the bands 34a and 34b 
to be applied with greater pre-stressing are constantly held in 
contact with the circumference of the shaft section 56b having a 
smaller diameter, while the bands 34c and 34d to be applied with 
weaker pre-stressing lie against the shaft section 56a having a 
greater diameter under pressure, so that the individual spools are 
carried along with rotation of the drive shaft 56 by friction. 

It is clear that also the groups 40 and 42 of the bands 44 may be 
applied in the same manner. Of course, it is also conceivable that 
each individual spool is unwound with a different circumferential 
speed and correspondingly the pre-stressing is different from band to 
band. 

Patent Claims 

1. A disposable diaper to be put on as pants, with a laundry 
protection film impermeable to liquid lying on the outside when it is 
worn, a bonded fabric cover covering the laundry protection film 
mounted in the inside, an absorbent piece located between the two, 
which is located in the longitudinal and transverse direction at a 
distance from the corresponding edge parts of the laundry protection 
film and the bonded fabric covering and with several thread-like 
elastic bands lying beside one another, in each case combined into a 
group, in each case extending between and in the longitudinal 
direction of edge areas of absorbent pieces and bonded fabric 
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covering, connected with at least one of the parts covering them 
wherein in each case at least one of the elastic bands (34; 44) 
belonging to one group (30; 32; 40; 42) has another pre-stressing with 
respect to the other bands, the elastic band (34a; 44a) adjacent to 
the absorbent piece (28) having the greatest pre-stressing with 
respect to bands (34 respectively 44) belonging to the same group. 

2. The disposable diaper according to Claim 1, wherein the 
distance (a=) between the absorbent piece (28) and the elastic band 
(34a; 44a) adjacent to the latter of the individual band groups (34; 
44) corresponds at lest to the thickness (sd) of the absorbent piece 
(28) in the edge area thereof. 

3. The disposable diaper according to Claim 1 or 2 , wherein one 
group (30 respectively 32) of at least four elastic bands (34a, 34b, 
34c, 34d) is associated with the absorbent piece (28) in each case on 
one long side, more greatly pre-stressed bands (34a and 34b) of each 
group (30; 32) lying near the absorbent piece (28) and the distance 
(a) of the two absorbent bands (34a and 34b) of each band group from 
one another is smaller that the distance (b) between the two band 
pairs (34a, 34b, and 34c, 334d) . 

4. The disposable diaper according to Claim 1, wherein a group 
(40; 42) of at least two elastic bands (44a and 344b) of different 
pre-stressing is associated with the absorbent piece (28) in each 
case on a transverse side (waist area) . 

5. The disposable diaper according to one of the preceding 
Claims, wherein each of the elastic bands (34 respectively 44) 
belonging to one group (30; 32; 40; 42) consists of at least two 



parallel elastic threads. 

6. A method of producing a disposable diaper according to one of 
the preceding Claims, wherein the bands (34; 44) in each case 
belonging to one band group (30; 32; 40; 42) are would individually on 
one spool (46; 48; 50; 52), which are unwound with different 
circumferential speeds and applied to the disposable diapers. 

7. The device ro performing the method according to Claim 6, 
characterized by an unwinding device (54) driving the spools (46; 48; 
50; 52) of each band group (30; 32) with different circumferential 
speed. 

8. The device according to Claim 7, wherein the unwinding device 
(54) has a drive shaft (56) with sections (56a and 56b) of different 
diameter, against which the periphery of the spools (46; 48; 50; 52) 
lies. 

9. The device according to Claim 8, wherein the drive shaft (56) 
has two sections (56a; 56b) of different diameter and that one pair of 
spools (46; 48 respectively 50; 52) lies in each shaft section. 

3 pages of drawings appended 
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1 . Statement 
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Claims 
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Citations and explanations 

Document 1: JP, 62-250201, A (The Proctor & Gamble Co.), 

31 October 1987 (31.10.87) 
Document 2: JP, 4-152947, A (Daio Paper Corp.), 26 May 

1992 (26. 05. 92) 

Document 3: JP, 7-112003, A (Uni-Charm Corp.), 2 May 1995 
(02 .05.95) 

Document 4: JP, 4-354948, A (Kao Corp.), 9 December 1992 
(09.12 . 92) 

Document 5: JP, 8-154971, A (Uni-Charm Corp.), 18 June 

1996 (18.06.96) 
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The invention described in Claims 1 to 4, 12, and 13 
does not involve an inventive step in the light of 
Document 1, Document 2, and Document 3 cited in the 
international search report. Document 1 discloses a 
disposable absorbent article provided with standing cuffs 
and gathered cuffs having stretching members. Document 2 
discloses the provision of a stretching member on the 
standing part of a standing cuff. Document 3 discloses the 
provision of a contact part on a standing cuff, and the 
disposing of a stretching member on the contact part or 
near a fold. A person skilled in the art could easily 
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conceive of applying the features disclosed in Documents 2 
and 3 to the standing cuffs on the disposable absorbent 
article disclosed in Document 1. Furthermore, using a 
plurality of stretching members as described in Claim 4 is 
merely a design feature fittingly performed as needed by a 
person skilled in the art. 

The invention described in Claims 14 to 20 does not 
involve an inventive step in the light of Document 2 and 
Document 4, Document 5, and Document 6 cited in the 
international search report. Document 4 discloses a method 
for manufacturing a disposable absorbent article wherein a 
waist flap is constituted of a different material from a 
liquid-permeable sheet and a non-liquid-permeable sheet, 
and a standing sheet and standing cuffs, which have 
stretching members provided on a free part having a length 
of 10 mm or more, are provided. Document 5 and Document 6 
disclose features wherein standing cuffs comprise a 
double-layer sheet, and stretching members are provided 
between the two layers. A person skilled in the art could 
easily conceive of applying the feature disclosed in 
Document 2 to the invention disclosed in Document 4. 
Moreover, a person skilled in the art could easily 
conceive of the invention described in Claim 20 in the 
light of the features disclosed in Document 4 and Document 
2 and the known techniques indicated in Document 5 and 
Document 6. Furthermore, positioning and properties of the 
fixed part of the standing cuffs described in Claims 16 to 
19 are merely design features fittingly performed as 
needed by a person skilled in the art. 

None of the above documents discloses the invention 
described in Claims 5 to 11 and 21, nor would a person 
skilled in the art easily conceive of this invention in 
the light of the above documents. 
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